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The report of the National Health Policy Forum
20031 observed a declining clinical medicine 
research potential in Taiwan as compared with
other Asian countries, mainly South Korea and
China. From the number of clinical medicine re-
search papers in SCI (Science Citation Index)
journals in 2002, Taiwan published 1295 arti-
cles, China 1208, South Korea 1066, Hong Kong
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are financial resources, space and equipment. For those physicians who are going into research, a special
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668 and Singapore 276. When looking at the im-
pact factor (IF) of the published papers, Taiwan
published 15 papers of greater than 10 IF in the
same period of time, compared to 17 for Hong
Kong, nine for South Korea, 14 for China and
five for Singapore. Taiwan may have a slim lead
in volume; however, the increment in volume in
other countries was faster than Taiwan. It is a
warning sign for academic medicine in Taiwan.
To review the problems in Taiwan, factors may
include a lack of clinical research scientists, dif-
ficulty of clinicians participating in scientific re-
search for various reasons, and an unfavorable
research environment. The Forum report proposed
establishing a system for cultivating physician-
scientists, scholarships for medical doctors enter-
ing graduate school and improving the research
environment.
In Taiwan, most clinicians have a large prac-
tice. The number of patients is huge and disease
pathologies are multiple. Nonetheless, there are
surprisingly few good prospective clinical studies
published. Is this because of lack of training in
scientific methodology, or lack of time because
of financial pressures, or simply lack of interest?
Those are the questions for our educators.
The purpose of this study was to investigate
the graduates from the clinical medicine gradu-
ate institutes in Taiwan since the first was estab-
lished at the National Taiwan University in 1978,
and to analyze their motivation for continuing
their research work, the results of their research,
and external and personal factors influencing their
research.
Methods
Since the first institute at National Taiwan
University Medical College started in 1978, there
have been four clinical medicine research insti-
tutes, and five clinical medicine research sections
in medical research institutes established in
Taiwan. Complete lists of all graduates of these
institutes were collected. There were 679 graduates
from 1978 to 2004; all of them completed their
residency training following medical school before
entering graduate study.
We constructed a questionnaire which con-
sisted of 56 questions in four sections; background
information, the understanding and priority of
research, personal factors in choosing medical
research, and present working circumstances
(Table 1).
The first mailings were not fruitful with less
than 20% returned. After three mailings we re-
ceived 268 returns, a 40% return. The returns were
anonymous. We used SPSS version 11.0 (SPSS
Inc., Chicago, IL, USA) for descriptive statistics
and association analysis.
Results
There were 239 (89.2%) males and 29 (10.8%)
females. The majority were in the range of 36 to
50 years old (75.8%). Among them, 147 (54.9%)
respondents had PhD degrees and 98 had
Master’s degrees (36.5%), while 23 had both de-
grees (8.6%). Regarding the type of work, 172
(64.2%) respondents worked in a medical center,
39 (14.6%) in a regional hospital and 28 (10.4%)
in both settings. Regarding academic ranking,
there were 20.1% professors or principal investi-
gators, 25% associate professors or associate prin-
cipal investigators, 22% assistant professors or
assistant principal investigators and 22.4% in-
structors. No academic appointment was held 
by 9.4% of the respondents. With regard to their
practicing medical specialties, 27.9% were in-
ternists, 16.7% were general surgeons, 7% were
obstetricians and gynecologists, and 7% were 
pediatricians (Table 2). Among 268 respondents,
253 continued their research while 15 (5.6%)
were not conducting any research at the time of
the survey.
Priority of research
The majority of respondents recognized the im-
portance of clinical research (73.5%), while 25.8%
thought that physicians did not necessarily have
to do research. For those who thought research was
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important, 78.7% were conducting research to
solve clinical problems they had encountered, and
49.3% did research for summarizing or retrospec-
tively reviewing their clinical experiences. Only
19% carried out research for academic promotion
(Table 3).
In a teaching institution, staff have three pri-
orities: clinical care, teaching and research. The
respondents were asked for their priorities, with
answers varying at different stages of their career.
After graduation from medical school, 54.1% of
respondents recalled that their priorities were in
the order of clinical care, teaching, and research,
while 36.6% stated that the order was clinical care,
research, and teaching. Following clinical gradu-
ate school, 29.1% recalled that the order was
clinical care, teaching, and research, while 35.1%
said the order was clinical care, research, and
Physician-scientist
J Formos Med Assoc | 2008 • Vol 107 • No 7 521
Table 1. Questionnaire
Background information Understanding and priority of research
1. Sex 1. Should physicians participate in research?
2. Age 2. If so, why?
3. Institute where you work 3. Priority after medical school: clinical care, teaching, research
4. Your position in the hospital 4. Priority after graduate school: clinical care, teaching, research
5. Academic title 5. Priority now: clinical care, teaching, research
6. The year starting practice 6. Did learning from graduate school help research work now?
7. Master’s degree and/or PhD degree date 7. Did Master’s degree help research activity?
8. Medical specialty 8. Did PhD degree help research activity?
9. The motivation for entering medical school 9. Should physicians continue research after graduate school?
10. Spouse’s degree 10. What are the factors influencing continuing research work?
11. Father’s education
12. Mother’s education
Present research environment
13. Any family member in medical field?
1. Do you have independent research space?
Personal factors in choosing medical research
2. Number of research projects now
1. The motivation for entering graduate school
3. The character of present research projects
2. The percentage of senior coworkers with 
4. Character of research projects if they are clinical research
graduate degrees
5. Number of research projects as the principal investigator
3. The percentage of junior coworkers with 
6. Number of full-time research assistants now
graduate degrees
7. Satisfaction with research space and equipment
4. Days spent in research activity in 1 week
8. The relation to other members of the research team
5. Hours spent in research activity in 1 day
9. Are there enough research budgets?
6. Average time spent in clinical care per week
10. Is there a mentor in the research activity?
7. Average time spent in teaching per week
11. Are you satisfied with the mentor?
8. Average time spent in research per week
12. Is there a reward program for research in your institution?
9. Does clinical care affect your research time?
13. Should the institution provide rewards for research activity?
10. The factors influencing continuing research work
14. How can we recognize scholastic research?
11. The factors leading to inability to continue 
15. Should the government encourage and reward 
research work
physicians for research?
16. What are the hindrances to research activity?
17. How many articles were published last year as the 1st or 
corresponding author?
18. How many of them are SCI, SSCI or EI articles?
19. Total number of articles published last year
20. How many of them are SCI, SSCI or EI articles?
21. Number of articles published as 1st or 
corresponding author in the last 5 years
22. How many of them are SCI, SSCI or EI articles?
teaching. At the time the questionnaire was
taken, the percentage was 35.4% and 35.1% re-
spectively (Table 4). Graduate school made them 
recognize the importance of research, but as cli-
nicians, clinical care was still the most important
component of their career.
In response to the question of the benefit
clinical medicine research Master’s or PhD degrees
had on their research activities, 91.9% of the re-
spondents indicated that graduate school learning
helped to a significant degree, and most thought
they should continue their research (94.6%).
Motivation for going to graduate school
If each motivating factor was questioned sepa-
rately, 83.2% of respondents said it was a per-
sonal interest, 29.5% were influenced by hospital
circumstances, 35.4% had promotional pressure,
and 3.7% had family pressure. Regarding the mo-
tivation for continuing research after graduation,
if each factor was questioned separately, 86.9%
of respondents said it was for their own interest.
However, other influences did play a role, such
as hospital circumstances in 56.7%, promotion
pressure in 65.7%, family pressure in 16.8%,
and economic pressure in 26.5%.
Time spent on research activity
The time spent on research activity ranged from
1 day a week (33.6%) to 4 days a week (12.6%).
The time spent each research day ranged from 1
to 6 hours. The physicians with PhD degrees spent
more time in research than those with Master’s
degrees. The percentage of clinical care, teaching
and research varied. Overall, 38.8% of respondents
spent more than 75% of their working time in
clinical care, 67.2% spent less than 25% of work-
ing time in teaching, while 72.8% spent less than
25% in research (Table 5). There were 77.3% of
respondents who felt that the clinical workload
seriously (39.4%) or moderately (37.9%) im-
pinged on their research work. For those who
continued to do research, the majority did it for
personal motivation (81.7%). For those who
could not continue with their research work, a ma-
jority cited pressure from hospital workload and
financial pressures.
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Table 3. Motivation for going to graduate school*
Motivation n (%)
Solving clinical problem
Yes 211 (78.7)
No 57 (21.3)
Total 268 (100)
Summarize clinical experiences
Yes 132 (49.3)
No 136 (50.7)
Total 268 (100)
For promotion
Yes 51 (19.0)
No 217 (81.0)
Total 268 (100)
Other reason
Yes 10 (3.7)
No 258 (96.3)
Total 268 (100)
*Respondents may select more than 1 reason.
Table 2. Medical specialty distribution of
respondents*
Specialty n (%)
Internal medicine 80 (27.9)
General surgery 48 (16.7)
Obstetrics & gynecology 20 (7)
Pediatrics 20 (7)
Family medicine 4 (1.4)
Physical medicine & rehabilitation 5 (1.7)
Neurology 13 (4.5)
Radiation oncology 4 (1.4)
Psychiatry 5 (1.7)
Urology 17 (5.9)
ENT 4 (1.4)
Dermatology 6 (2.1)
Ophthalmology 9 (3.1)
Radiology 2 (0.7)
Anesthesiology 11 (3.8)
Orthopedic surgery 9 (3.1)
Emergency medicine 7 (2.4)
Nuclear medicine 4 (1.4)
Laboratory pathology 1 (0.4)
Other 14 (4.9)
No statement 4 (1.5)
*Respondents may select more than 1 specialty.
Research environment
There were 63.5% of respondents who indicated
that there was a lack of independent research
space. In those who worked at a major medical
center, 59.8% had no independent research space.
For those who had research space, 20.1% of re-
spondents were very satisfied or satisfied with
the research space, and 47.2% were unsatisfied
or very unsatisfied. For research equipment con-
ditions, 21.6% were very satisfied or satisfied,
and 41.1% were unsatisfied or very unsatisfied.
In general, a senior research mentor was important
to the respondent, however, due to lack of senior
researchers or inadequate research resources, men-
tors were hard to find in the opinion of those
surveyed. Regarding research assistants, 33.6% of
physicians had none, 33.6% had one assistant,
and 19.5% had two assistants.
Research quantity and quality
At the time of the survey, research participation
varied; 28.9% had one project, 32% had two
projects, 21% had three projects, 5.1% had four
projects and 13% had more than four projects.
The physicians with a PhD degree had more
projects than those with a Master’s degree.
Statistical calculation using the Wilcoxon-Mann-
Whitney U test showed that this difference was
very significant (p < 0.0001).
In relation to the types of research projects,
60.4% of respondents participated in laboratory
research, while 61% of respondents participated
in clinical research with a number participating in
both. Among those who participated in clinical
research, if questions were asked individually,
40.7% carried out prospective research, 26.5% ret-
rospective research, 19% randomized controlled
studies, and 7.5% other studies.
Research budget
As for financial support, 16.4% of the respondents
were very satisfied or satisfied, while 43.7% were
unsatisfied or very unsatisfied with the research
budgets.
Physician-scientist
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Table 5. Weekly work distribution of clinical care, teaching and research*
Time spent Clinical care Teaching Research
> 75% 104 (38.8) 2 (0.7) 3 (1.1)
75–50% 87 (32.5) 2 (0.7) 7 (2.6)
50–25% 50 (18.7) 80 (29.9) 59 (22.0)
25–0% 23 (8.6) 180 (67.2) 195 (72.8)
Missing 4 (1.5) 4 (1.5) 4 (1.5)
Total 268 (100) 268 (100) 268 (100)
*Data presented as n (%).
Table 4. Recall of order of priority of clinical care, teaching and research at different stages of career*
Order of priority
Graduate from Graduate from 
Now
medical school graduate school
Clinical care > teaching > research 145 (54.1) 78 (29.10) 95 (35.40)
Clinical care > research > teaching 98 (36.6) 94 (35.10) 94 (35.10)
Teaching > clinical care > research 2 (0.7) 5 (1.90) 5 (1.90)
Teaching > research > clinical care 3 (1.1) 12 (4.50) 12 (4.50)
Research > teaching > clinical care 6 (2.2) 40 (14.90) 31 (11.60)
Research > clinical care > teaching 7 (2.6) 30 (11.20) 22 (8.20)
Missing 7 (2.6) 9 (3.40) 9 (3.40)
Total 268 (100) 268 (100) 268 (100)
*Data presented as n (%).
Rewards or encouragement from institution
for research activities
Some type of mechanism to reward research ac-
tivities was present in 69.2% of the institutions
or hospitals, including budgetary assistance in
53% and promotion in 30.6%. Most (91.5%) of
the respondents believed that it was the respon-
sibility of the institution or governmental agency
to reward and/or encourage research activities.
Hindrances in medical research
When questions on the hindrances to research
were posed separately, 74.3% of physicians cited
a lack of time for research, 51.1% a lack of re-
search manpower, 59.7% inadequate research
space and equipment, 36.6% a lack of hospital
administrative support, 28.4% personal finan-
cial reasons, and 7.8% a lack of family support
(Table 6).
Journal articles published in SCI, SSCI and 
EI journals
On the question of articles published in the past
year as first or corresponding author, 33.2% an-
swered one or less, 31% two articles, 12.3% three
articles, 6.3% four articles, and 13.1% more than
four articles. The most productive age was be-
tween 41 and 55 years (Table 7). Physicians with
PhD degrees published more articles than those
with Master’s degrees. Physicians who worked at
medical centers tended to publish more articles
than those at regional hospitals.
As for the question regarding the track record
of publications in the past 5 years, the number of
articles published by respondents as first or cor-
responding author showed 18.7% had published
less than two articles, 17.5% three to four articles,
18.3% five to six articles, 8.2% seven to eight 
articles, and 33.6% more than eight articles.
Discussion
The physician-scientist has a unique opportunity
to bridge the gap between bench or laboratory and
bedside research. In turn, they enhance patient
care, but it is evident that the number is static
and aging.2–5 The supply of physician-scientists
has been a problem as far back as before 1980 in
North America and Europe.6,7 The problem is not
unique in Taiwan; however, the pressure of dealing
with National Health Insurance compounds the
existing difficult situation. Our study looked at
multiple facets of factors attributing to the shortage
of physician-scientists and lack of performance.
In our group of respondents, there were more
males than females (89.2% male), which is con-
sistent with the male-to-female ratio of medical
school graduates in that time period in Taiwan—
87.51% for male and 12.49% for female in 2004.8
Healy indicated there was a rather tight corre-
lation between the numbers of physicians trained
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Table 6. Hindrances to research*
Hindrance n (%)
Lack of time
Yes 199 (74.3)
No 69 (25.7)
Total 268 (100)
Lack of research manpower
Yes 137 (51.1)
No 131 (48.9)
Total 268 (100)
Inadequate research space and 
equipment
Yes 160 (59.7)
No 108 (40.3)
Total 268 (100)
Lack of hospital administrative 
support
Yes 98 (36.6)
No 170 (63.4)
Total 268 (100)
Lack of family support
Yes 21 (7.8)
No 247 (92.2)
Total 268 (100)
Economic reason
Yes 76 (28.4)
No 192 (71.6)
Total 268 (100)
*Respondents may select more than 1 item.
Physician-scientist
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and the total physician manpower in research,
which was estimated at 3% of the total physician
pool in the USA.7 It is difficult to calculate the re-
search manpower among physicians in Taiwan;
however, with 679 clinical research institute grad-
uates since 1978, it accounts for 2% of the total
physician manpower in Taiwan.
The graduates of clinical research institutes
recognized the importance of research, yet all 
admitted that clinical care was still the most im-
portant aspect in their work, although they did
perceive that the clinical burden had an adverse
effect on their research activity. Most of them
spent 75% of their working hours in clinical care
and 1–3 hours per week in the research office.
This phenomenon may be attributed to financial
or hospital pressure. Brand and Hannafin found
that 95% of respondents indicated that at least
30% of working time should be spent in research
as physician-scientists.9 For those physician-
scientists who are involved in clinical care, an in-
creasing clinical demand may lead to less time
for research and writing grants. As a result, those
physician-scientists may become less competi-
tive in their career.5 One consolation in Taiwan is
that most of them choose research as a personal
interest and personal motivation.
On the question of hindrance to research ac-
tivities, most respondents expressed that inade-
quate research time, inadequate research space and
equipment, lack of research manpower, and lack
of support from the institutions were the main
Table 7. Number of articles published in the past year as first or corresponding author according to age
distribution*
Articles, n
Age (yr)
≤ 1 2 3 4 > 4
Total respondents, n (%)
31–35 16 (6.3)
Count 11 4 1 0 0
% of total 4.3 1.6 0.4 0.0 0.0
36–40 53 (20.8)
Count 28 13 6 4 2
% of total 11.0 5.1 2.4 1.6 0.8
41–45 73 (28.6)
Count 22 19 13 6 13
% of total 8.6 7.5 5.1 2.4 5.1
46–50 56 (22.0)
Count 16 22 5 5 8
% of total 6.3 8.6 2.0 2.0 3.1
51–55 41 (16.1)
Count 6 18 6 2 9
% of total 2.4 7.1 2.4 0.8 3.5
56–60 13 (5.1)
Count 5 5 2 0 1
% of total 2.0 2.0 0.8 0.0 0.4
> 60 3 (1.2)
Count 0 2 0 0 1
% of total 0.0 0.8 0.0 0.0 0.4
Total 255 (100)
Count 88 83 33 17 34
% of total 34.5 32.5 12.9 6.7 13.3
*13 respondents did not answer this question.
difficulties. Time pressures, however, may be di-
rectly related to financial pressures as well.
Donowitz et al indicated a lack of professional
security as a major factor prompting young physi-
cians to abandon the physician-scientist track.2
In our study, the most productive age for article
publication was between 41 and 55 years, while
the 31–40-year-old age group was low in produc-
tivity. This may be explained as financial insecurity
as they began their careers.
With changing socioeconomic conditions
and cultural evolution in medical practice, external
pressures are unavoidable. The question is how
to cope with the changes. The important thing is
to keep an inquisitive mind in any practice cir-
cumstances. In a study by Mainous and Hueston
on a secondary analysis of an American Medical
Association survey on “practice patterns of young
physicians in the USA, 1987”, they found that
7% of practicing primary care physicians not af-
filiated with a medical school spent some time
conducting medical research and those primary
care physicians affiliated with a medial school
spent 20% of their time engaged in research ac-
tivity. There was no difference or little impact on
community primary care physicians’ workload
or income in the two groups studied.10
Support for research from institutions or gov-
ernment cannot be overemphasized.11 Financial
resources, space and equipment are all very im-
portant in sustaining research activity. The uncer-
tainty of funding resources may interrupt valuable
research and make the physician-scientist shy
away from continuing research endeavors. It is
obligatory for major institutions to maintain ex-
cellence in both research and health care as they
are closely dependent on each other.
Education during medical school is impor-
tant in training the physician-scientist at the ear-
liest stage. Many reports cite the importance in
education of including mentoring and role mod-
eling.6,7,11,12 The unique and centralized higher
education system in Taiwan may have a negative
impact on the development of research abilities.
In the USA, there are an alarmingly decreasing
number of MD principal investigators obtaining
grants at National Institutes of Health (NIH),
while the number of PhD principal investigators
obtaining grants from NIH has significantly 
increased over the years. Healy stated that as the
science has become more sophisticated and
methodologically demanding, it is more focused
on technology. The PhD has special training and
usually has a greater time commitment to re-
search.7 For those physicians who are going into
research, special training in the strict methodology
of research will obviously become necessary. It is
essential that medical institutions and National
Science Council work jointly for solutions.
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